Graph showing relation of 100-year peak streamflow determined by using log-Pearson type in analysis of observed data to estimated 100-year peak streamflow determined by using New 1 ). The drainage area above the site is 0.50 mi2. A field reconnaissance was performed on September 27,1994, to verify the locations of the drainage-basin divides and characteristics. Because the direction of storm-sewer drainage in some parts of the basin are uncertain, the calculated drainage area is approximate.
The flood-insurance study for Stafford Township (Federal Emergency Management Agency, 1979) did not include a detailed study of this stream; therefore, flood discharges were not determined previously.
METHODS FOR DETERMINING FLOOD MAGNITUDE AND FREQUENCY
Various methods for calculating flood magnitude and frequency were given consideration in determining the flood magnitudes that are likely to be exceeded at this site within a given number of years (recurrence interval). The rational method (Chow and others, 1988) , New Jersey Department of Environmental Protection (NJDEP) Special Report 38 method (Stankowski, 1974) Special Report 38 typically produces overestimates of flood magnitude for some streamflow gaging stations near the Stafford Township site (Robert D. Schopp, U.S. Geological Survey, oral communication, 1994) . Data from eighteen streamflow gages within a 30-mile radius of the culvert site were examined to confirm whether the Special Report 38 method consistently overestimates flood magnitude. Hood magnitude and frequency computed by using the Special Report 38 method were compared with the log-Pearson type III flood-frequency analysis for the 18 streamflow gages performed following documented guidelines (Interagency Advisory Committee on Water Data, 1982) . In most cases, the Special Report 38 method overestimated by an average of 3 times the log-Pearson type HI data ( fig. 2 ). This bias most likely results from the presence of sandy soils and high-infiltration rates, which are common to the 30-mile radius area (Robert D. Schopp, U.S. Geological Survey, oral communication, 1994) . Because the Special Report 38 method produces overestimates for this area, it is probably inappropriate to use this method for this culvert site.
The estimates of the 100-year flood made for the Route 72 site by using the rational method and the TR-55 method were 2.6 and 3.2 times, respectively, the estimates obtained by using the Special Report 38 method. Therefore, both of these methods also seem inappropriate for use at this culvert site.
A variation of the transfer method was chosen to estimate streamflow at the Eightmile Branch tributary at the culvert on New Jersey Route 72. Hood data from nearby streamflow or crest-stage gaging stations seem to provide the best estimate of the flood magnitude and frequency that can be expected at the ungaged culvert site, particularly, if drainage area and other basin characteristics are similar.
VARIATION OF THE TRANSFER METHOD (U.S. Geological Survey)
The relation that is traditionally used (New Jersey Department of Environmental Protection, 1993) to calculate flood estimates is based on a ratio of drainage areas raised to an exponent:
where Qpj is the design flood at the point of interest, QPG is the design flood at the gaged point, Apj is the drainage area at the point of interest, and APG is the drainage area at the gaged point. This method is recommended for drainage areas that are either less than twice or more than half the drainage area above the gaged point (New Jersey Department of Environmental Protection, 1993). ""* gaged point, respectively. The variables chosen for this method are based on those used in the New Jersey Department of Environmental Protection Special Report 38 method (Stankowski, 1974) . The exponents w, x, y, and z vary according to recurrence interval and are the same as those used in the Special Report 38 method. Although the Special Report 38 method overestimates the log-Pearson type HI data, a ratio of the drainage-basin characteristics used in the Special Report 38 method allows the characteristics to be considered when adjusting flows from a nearby gaging station to the culvert site without bias from local drainage-basin and geologic conditions.
RESULTS
Flood data from nearby streamflow or crest-stage gaging stations provide a good indication of the flood magnitude and frequency that can be expected at an ungaged site, particularly when drainage area and other basin characteristics are similar. In this study, estimates obtained by using a variation of the USGS transfer method with data collected at three nearby crest-stage gages (station numbers 01409403,01409375, and 01409409) and two nearby streamflow-gaging stations (station numbers 01466000 and 01466500) were averaged to provide a high degree of accuracy. Of the 18 streamflow and crest-stage gaging stations within a 30-mile radius of the culvert at New Jersey Route 72, Stafford Township, New Jersey, these five stations were chosen because their drainage-basin characteristics are similar to those at the culvert site.
The explanatory variables used in applying the variation of the transfer method for both predevelopment (1950) and post-development (1990) conditions at the culvert site are listed in tables 1 and 2, respectively. Population density, which is related to impervious area, (Stankowski, 1974) was the only variable that changed over time. Table 3 lists drainage-basin characteristics and discharges at gaging stations used in applying the variation of the transfer method. The flood-magnitude and -frequency estimates for both 1950 and 1990 are shown in table 4. The estimate of the 100-year flood discharge at the culvert site for pre-development conditions is 50 ftVs. The estimate of the 100-year flood discharge at the culvert site for post-development conditions is 62 fP/s. 
